Receptor-mediated activation of human B lymphocytes in a nonphosphotyrosine-dependent manner.
The B cell AgR regulates two signal transduction pathways: the tyrosine kinase and the phosphatidylinositol (PtdIns) pathways. Stimulation of B cells with Ag or anti-Ig antibody results in a rapid increase in tyrosine phosphorylation of multiple substrates. The AgR also mediates the activation of phospholipase C-gamma 1 (PLC-gamma 1) thus producing the second messengers, inositol trisphosphate and diacylglycerol. Although the detailed relationship between these two signaling pathways remains unclear, it has recently become apparent that PLC-gamma 1 might be a target for the AgR-associated protein tyrosine kinase. To address the question of whether tyrosine kinase activity is essential for B cell activation, we studied early biochemical changes and later cellular events induced by ligation of the purinoceptor (P2R). Ligation of ATP to its receptor on B cells has been previously shown to elicit increases in cytosolic free Ca2+ and inositol phosphate production as well as induction of c-fos mRNA expression and increased expression of IL-2 and transferrin receptors. We show here that ATP in a wide range of concentrations did not increase protein tyrosine kinase activity. In contrast with the AgR, P2R did not mediate tyrosine phosphorylation of PLC-gamma 1, thus suggesting that it may use another phosphoinositide-specific PLC that does not require phosphorylation on tyrosine residues for its activation. The results were supported by experiments with a specific tyrosine kinase inhibitor, tyrphostin AG-126. Preincubation with this inhibitor blocked AgR but not P2R-mediated inositol phosphate production, cytosolic free Ca2+ changes, and IL-2 and transferrin receptor expression. The results indicate that the PtdIns pathway may be sufficient to induce activation of B cells and that the tyrosine phosphorylation pathway is not necessary for nonantigenic B cell activation.